Aims: This study was designed to investigate the association between COPD and activity of daily living among oldest-old in People's Republic of China. Patients and methods: The data of Chinese Longitudinal and Health Longevity Study in 2014 was used, and those who were aged more than 80 years old were included. Both basic activity of daily living (BADL) and instrumental activity of daily living (IADL) were measured. Results: A total of 4621 oldest-old (≥80 years old) were included. 32.1% (1482) of the oldest-old had BADL disability and 79.0% (3129) had IADL disability. The BADL disability and IADL disability rates were higher for participants with COPD than those without, and this difference was more robust among male (31.8% vs 25.6%, p=0.018). The IADL disability rate showed similar trends. Multivariate logistic regression analysis showed that the odds ratios of COPD on BADL disability and IADL disability were 1.261 (95% CI: 1.044-1.525) and 2.014 (95% CI: 1.561-2.598), respectively. The odds ratios of COPD on moderate to severe BADL disability and IADL disability were 1.007 (95% CI: 0.790-1.284) and 1.713 (95% CI: 1.397-2.100), respectively. Conclusion: There were independent associations between COPD and disability among oldest-old in People's Republic of China, and the associations were greater among male population. Besides, COPD had a profound influence on the mild disability of BADL, while had a greater impact on the moderate and severe disability of IADL.
Background
COPD is one of the most important public health problems in People's Republic of China. Data show that the prevalence of COPD among middle-aged and elderly people in People's Republic of China is 8.6%. 1, 2 Moreover, people in our country have insufficient knowledge of COPD, with seriously low awareness rate and treatment rate. 3 The disease burden caused by COPD shows an increasing trend in those years. 4, 5 COPD not only affects the respiratory system, but also leads to a series of serious physical and mental problems. The activity of daily living (ADL) of COPD patients has been greatly affected. Nonetheless, up to now, there were few studies on this aspect, and most of them focused on hospitalized population or middle-aged people. There was only a few studies on the oldest-old aged 80 years and over, which was different from the younger elderly. In addition, previous studies about ADL disability mainly focused on basic activity of daily living (BADL), there were little data on instrumental activity of daily living (IADL) of the oldest-old, which can affect the life quality directly. 6, 7 On the other hand, with the acceleration of People's Republic of China's aging process, the number of oldest-old is increasing, and the consumption of health resources and social burden of this group far exceeds those of adults and elderly aged <80 years old. 8 Therefore, it is urgent to carry out research about the association between COPD and ADL status among oldest-old. In this study, we analyzed the correlation between COPD prevalence and ADL disability (both BADL) in more than 4000 oldest-old in People's Republic of China by using the national survey data consisted of a large sample of community-based oldest-old which were from more than half of provinces in People's Republic of China, so as to provide basic data and also scientific evidence for targeted prevention and treatment of COPD.
Methods

Study population
All the data in this study are from Chinese Longitudinal and Health Longevity Study in 2014. The sampling framework and research methods are shown in previous studies. 9 In this study, the oldest-old who were aged 80 years and over were included in the analysis. Those individuals with incomplete COPD or ADL information were deleted. Finally, 4621 oldest-old were included in the analysis.
Assessments
The BADL status was assessed by Katz scale according to the score of six items. Any item that answers "independence" was scored 1 point. Any item that answers "dependence" was scored 0 point. According to the number of items of independence, BADL disability can be divided into four categories: complete normal (0 items of dependence), mild disability (1-2 items of dependence), moderate disability (3-4 items of dependence), and severe disability (5-6 items of dependence). 10 The IADL status was assessed by Lawton scale according to the score of eight items. Any item that answers "independence" was scored 1 point. According to the number of items of IADL disability, IADL disability can be divided into four categories: complete normal (0 items of dependence), mild disability (1-2 items of dependence), moderate disability (3-5 items of dependence), and severe disability (6-8 items of dependence). 11 BADL moderate to severe disability were identified as those who were classified as either BADL moderate disability or BADL severe disability. IADL moderate to severe disability were identified as those who were classified as either IADL moderate disability or IADL severe disability. The prevalence of COPD is categorized according to the question "Have you ever been diagnosed as COPD before by doctors" in the questionnaire, and the answer "Yes" was defined as having COPD before, and the answer "No" or "unknown" as defined as not having "COPD" before. 
Statistical analysis
Results
A total of 4621 oldest-old were enrolled, with an average age of 91.29+7.77 years old, and 41.5% were males (n=1916). It can be seen that the prevalence of COPD was higher among those who were male, 80-89 years old, urban, higher education, current/past smoking, present/past drinking, and poor self-rated health. Those who were BADL disability or IADL disability had a higher COPD prevalence ( Table 1) .
Prevalence of ADL disability according to COPD status
A total of 32.1% (n=1482) of the oldest-old had BADL disability. Among them, those with COPD had a relatively higher prevalence of BADL disability rate than that without COPD (35.6% vs 31.5%, p=0.038). The difference was more robust among male than female (male: 31.8% vs 25.6%, p=0.018; female: 39.7% vs 35.4%, p=0.128). A total of 79.0% (n=3129) of the oldest-old had IADL disability. Among them, those with COPD had a relatively higher prevalence of IADL disability rate than that without COPD (86.5% vs 79.0%, p<0.001). The difference was more robust among male than female (male: 87.1% vs 68.0%, p<0.001; female: 85.9% vs 86.2%, p=0.851). A total of 79.0% (3129) of the oldest-old had IADL disability. According to the severity of disability status, ADL disability and IADL disability can be divided into four categories (complete normal, mild disability, moderate disability, and severe disability). It can be seen along with the distribution of COPD was unbalanced along with the severity of ADL disability (p<0.05) ( Table 2 ).
Association of both ADL disability and IADL disability with COPD status
Multivariate logistic regression was used to explore the correlation between COPD prevalence and disability. As can be seen from Table 3 , the ORs of COPD on BADL disability and IADL disability were 1.261 (95% CI: 1.044-1.525) and 2.014 (95% CI: 1.561-2.598), respectively after adjusting related variables. When using moderate to severe disability as dependent variable, it can be seen that there is little influence of COPD on moderate to severe BADL disability (OR: 1.007, 95% CI: 0.790-1.284), while there was a greater impact on moderate to severe IADL disability (OR: 1.713, 95% CI: 1.397-2.100). Compared with different genders, the association was weak among female. The corresponding ORs of BADL disability and IADL disability were 1.047 (95% CI: 0.759-1.446) and 1.301 (95% CI: 0.960-1.703), respectively. On the other hand, the association between COPD and ADL disability among male was more robust, the corresponding ORs of (Table S1) .
Discussion
This study showed that COPD status was inversely and independently related with disability, based on the large sample from 23 provinces in People's Republic of China. And the associations were greater among male population. Besides, COPD had a great influence on the mild disability of BADL, while had a greater impact on the moderate and severe disability of IADL. The main symptoms of COPD patients included cough, dyspnea, dyspnea, fatigue, functional activity limitation, then leading to disability. According to Belgium's 2008 National Health Survey, COPD is one of the main causes of moderate to severe disability. 12, 13 Finnish research also showed that COPD was the second cause of disability. 14 
Data analysis based on China Health and Retirement
Longitudinal Study showed that rural elderly with COPD were 1.3 times more likely to be disabled than those without COPD. 15 The ADL score of the elderly with COPD was lower than that of the uninfected. 16 The results of this study also showed that COPD had an independent effect on both BADL disability and IADL disability in the oldest-old. It also suggests that in addition to focusing on the diseases of oldest-old, we need to pay attention to the accompanying disability problems. The results of this study showed that COPD had a great influence on the mild disability of BADL, while had a greater impact on the moderate and severe disability of IADL. Most previous studies only discussed the effect of COPD on BADL disability, but did not analyze the other one-IADL disability. 17, 18 Part of the research evidence indicated that the impacts of COPD on disability are mainly due to dyspnea, the limitation was mainly in the comparatively laborious ability. 19, 20 Therefore, the impacts of COPD status on BADL's basic daily activities such as eating and dressing were relatively small. On the other hand, IADL's evaluation items included long-term and complex activities such as transportation, shopping, cooking, etc., which had certain requirements for physical fitness. 21, 22 Besides, these activities required certain cognitive function, while there were clear evidence showed that COPD patients had lower cognitive ability due to long-term dyspnea. 23, 24 This study has several advantages. Chinese Longitudinal Healthy Longevity Survey (CLHLS) is a representative study with large sample size selected from the whole country. In addition, this study provided data based on the oldest-old, which made up for the gap in previous studies that focus mainly on adults or younger elderly. Third, unlike most previous studies, this study not only provided data on BADL disability, but also data on IADL disability. This would give a more comprehensive description of ability assessment among the oldest-old. Also, there were several shortcomings as follows. First, the ADL scale used were Katz and Lawton scale, which were inconsistent with some of the previous studies (mainly used Barther index), and may have certain influence on the comparisons among different results. Second, the prevalence of COPD was based on the self-reporting from the questionnaires, there may be recall bias. And some of the potential patients may not be diagnosed because of any economic or other reasons. This would cause an underestimate of COPD status, and then underestimate the ORs. Third, there was lack of data about the detailed stage or duration of COPD since data about pulmonary function test was not available in the CLHLS. Fourth, the data analyzed were based on a cross-sectional survey, and had limitation in causal inference since the time sequence was unclear. 
Conclusion
In summary, the results of this study showed that COPD status was closely related to disability especially IADL disability among oldest-old, and this association was more robust among male population. Besides, COPD status had impact on the mild disability of BADL, while a greater impact on the moderate to severe IADL disability.
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